Introduction, The telegrapher's equation
Kac observes that this is the restatement, in the language of continuous stochastic processes, of a result of Goldstein [2] , who, starting with a Poisson-type random walk, asymptotically obtained solutions of (1). The proof in [l] goes via direct computation, which may be done also in the case of the Laplacian in several space dimensions. That some sort of similar result must hold in even greater generality, and with a more elegant proof, was suggested by Professor Kac, to whom the author is indeed grateful. The purpose of this note is to present such a result.
2. The Poisson process. Given a non-negative, continuous function ait), defined on [0, <*>), one may associate with it a Markov process, called the "Poisson process with intensity a" as follows: Our process, which we write N(t) for short, starts at zero, i.e., iV(0)=0, and, for t^s, we have
if m = 0 and t = s.
As in [3, pp. 159-160] , N(t) may be considered as a random variable, i.e., N(t) = iV(J, co), co G12, where 0 is the set of all functions co: t-^co(t) = iV(/, co), from [0, °o) to the non-negative integers, which are zero for t = 0, continuous from the right, and nondecreasing, and which have only finitely many discontinuities in each finite t interval. Thus P is a probability measure on (12, Ct), where d is the cr-algebra generated by all sets of the form {co| N(t, co) = k} for / ^0, k a non-negative integer; E{ •} is the associated expectation operator. Finally,
for our process N(t), we define the random variable T(t) = T(t, co) as in (2) #
3. The basic identity. We now prove the following: Applying the bounded convergence theorem, the last assertion follows. Finally, we observe that (4) is now equivalent to the linear integral identity
LEMMA. Let v(t) be twice continuously differentidble in ( -r, r). If we define u(t) = E{v{T(t))}, then u(t) satisfies (4) u"(t) + 2a(t)u'(t) = E{v"(T(t))},
By the Weierstrass approximation theorem, it suffices to prove (5) 
